Fifteen methyl-, nitro-, or mixed substituted N-(phenyl)-2-chloroacetamides were investigated by 35 C1 NQR. The temperature dependence of the frequencies of the 3-methylphenyl and 2,6-dimethylphenyl derivatives were studied for the range 77 K<T<300 K. Only one co C-Cl frequency was observed for the compound with the two exceptions. For N-(2-nitro,4-chlorophenyl)-2-chloroacetamide the observed values of 35.623 and 35.350 MHz were assigned to ft) C-C 1 and ring C-Cl, whereas the corresponding values are 36.254 and 34.815 MHz for N-(2-methyl, 3-chlorophenyl)-2-chloroacetamide. The experimental frequencies of all compounds have been compared with values estimated from NQR substituent parameters and the frequency of N-(phenyl)-2-chloroacetamide. The agreement is remarkably good with a maximum deviation of 1.64 MHz. Furthermore y( 35 Cl) of all compounds has been correlated with X k, and with the Hammett constants.
Introduction
Amides are of fundamental chemical interest as conjugation between nitrogen lone pair electrons and the carbonyl 7T-bond results in distinct physical and chemical properties [1, 2] . Addition of a third hetero atom, either a or ß, to the amino nitrogen of the amide group, as in hydroxamic acids, N-halo compounds and hydrazides increases their chemical complexity, which has required the advent of modern physical techniques to become unraveled. The amide moiety is an important constituent of many biologically significant compounds. Therefore an understanding of the formation, properties and reactions of amides is central to future development in such areas as polypeptide and protein chemistry. Many imides, hydroxamic acids and hydrazides exhibit pharmacological activity, which has further stimulated recent interest in their chemistry. Further, many acetanilides exhibit fungicidal, herbicidal and pharmacological activities [3] [4] [5] [6] [7] [8] .
NQR studies are done to provide evidence on the chemical bonding in molecules or crystals [9] [10] [11] [12] [13] , They are especially useful in the study of halogen compounds.
As part of our efforts in rationalising the correlations of 35 C1 NQR frequencies with chemical bond parameters,
35
C1 NQR studies of several substituted acetamides represented by the general formula X y C 6 H 5 _ v NHCOR (where X = CI, CH 3 or N0 2 ,y =1,2, or 3 and R = CH 2 C1) have been undertaken and reported in this paper.
Materials and Methods
The substituted N-(phenyl)-2-chloroacetamides were prepared [14, 15] from the respective anilines and chloroacetyl chloride (Aldrich, Germahy). The commercial anilines were purified by either double distillation or zone refining. The respective anilines in acetone or benzene were treated with chloroacetyl chloride in acetone or benzene in the presence of excess 2 M NaOH with constant stirring. The solids separated were filtered under suction, washed thoroughly with water and dried. The amide samples were recrystallised several times from ethanol. The purity of the compounds was checked by elemental analysis for C, H, and N ( Table 1 ). The compounds have been further characterised by recording their infrared spectra and by determining their melting points. All the chemicals employed in the preparation of acetanilides were of analytical grade.
C1 NQR Frequency Measurements
Polycrystalline samples of the title compounds were employed. The 35 C1 NQR of the substituted N-(phenyl)-2-chloroacetamides were measured at 77 K or as function of temperature T, (77 < 77K < 300). The spectra were registered by the continuous wave method with a superregenerative spectrometer. This temperature at the sample site was produced by a stream of temperature and 0932-0784 / 1200 / 0747-0001 $ 06.00 © Verlag der Zeitschrift für Naturforschung, Tübingen • www.znaturforsch.com 35 C1 NQR Spectra of Substituted N-(phenyl)-2-chloroacetamides flow regulated nitrogen gas or with a liquid nitrogen bath at 77 K. The temperatures at the sample site were measured by copper-constantan thermocouples to ± 1 K. The resonance frequencies were measured via a frequency counter to an accuracy of ±5 kHz. The latter accuracy was determined by the line width of the resonances, which was between 10 and 20 kHz. Table 2 . The temperature dependence of the 35 C1 NQR frequencies of N-(3-methylphenyl)-2-chloroacetamide and N-(2,6-dimethylphenyl)-2-chloracetamide were followed up to 300 K (Figure 1 ). The frequencies of N-(3-methylphenyl)-2-chloroacetamide corresponding to two crystallographically inequivalent states of the same a>Cl, and that of N-(2.6-dimethylphenyl)-2-chloroacetamide decreased smoothly with increasing temperature as expected for molecular crystals, obeying predictions of the Bayer theory [16] (Figure 1 ). The coefficients a, of the power series development of the 35 C1 NQR frequencies as f(T) have been computed according to equation (Table 3) 7 = la, T\-1 </<2.
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Discussion
There is no problem in the assignment of the Biedenkapp and Weiss [17] have deduced NQR substituent parameters for various groups (Table 4) Using the k values [17] listed in Table 4 Table 5 . Despite the fact that the listed k values for various groups in Table 4 were deduced based on the effects of these groups on the 35 C1 NQR frequencies of the ring C-Cl, the calculated frequencies of coC-C 1 of N-(methyl or mixed substituted phenyl)-2-chloroacetamides measured in this study and those of N-(chloro or nitrophenyl)-2-chloroacetamides reported in the literature agree remarkably well with the experimental frequencies.
The maximum deviation of 1.64 MHz is observed for N-(2-nitrophenyl)-2-chloroacetamide, while N-(4-chloro and 4-methylphenyl)-2-chloroacetamides showed minimum deviation. Further y(
35 Cl) of all the substituted acetanilides have been correlated with X (Fig. 2) , assuming the additivity i of the substituent effects. The deviations are understandable considering the fact that the effect of substitution is not immediately next to the co C-Cl bond. The effect has to be transmitted through the peptide linkage -NHCO-. As may be seen, the deviation is unsystematic, although generally electron withdrawing groups in the ring increased the /( 35 C1) of w C-Cl. For example the nitro group in the ortho position is an exception to this behaviour. Unsystematic be- 
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haviour is due to chemically equivalent chlorine atoms which may exhibit different NQR frequencies due to the crystal field effect [18, 19] , Further, introduction of a steric parameter adds to the deviation due to the steric inhibition of mesomerism [20] , Intramolecular hydrogen bonding may also partly contribute. In the absence of complete crystal structures of the compounds studied and reported in literature, a quantitative prediction of either the frequency or deviation becomes extremely difficult. Available y( ?5 Cl NQR) of parasubstituted ü>-monochloroacetanilides have also been correlated with the Hammett constants (Figure 3) . The correlation is extremely good. Further, frequencies of all the compounds are correlated with the changes in frequencies on substitution in the ring, taking y( The effect of N-chlorination on the co C-Cl
35
C1 NQR frequencies of various ring chlorosubstituted acetanilides is shown in Table 6 , in comparison with those of the corresponding chloro and methylsubstituted acetanilides. 
